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therethrough. The seal remains in the sand, though water does
not show on the surface. Bacteria, surface dirt, and scum very
greatly increase its effectiveness; and in sand filters it may
easily become so effective that the filter is never aerated at all
except through the drain pipes. Eaking and furrowing the
filter help to destroy or prevent this seal from forming.
(e) Unevenness in the fineness of filtering material very
greatly affects draining; and the deposition of any layer or
pockets of excessively fine material in a bed, as may readily
occur if natural material is shoveled into pits and rehandled,
will seriously and injuriously affect the working of the bed.
(/) Drain tile in sand, unless their upper portions are located
above the level at which capillary action supports the water,
cannot be channels for the circulation of air into or out of a
filter bed, as they are completely surrounded by water held in
place by capillary attraction.
While these conclusions may be deduced from theoretical
premises, the writer has derived them also from independent'
experiments and experience.
10. Rate of Flow of Water through Clean Sand when the
Interstices thereof are Completely Filled with the Water. Another
series of experiments was carried out for the purpose of deter-
mining the rate of flow of water descending vertically in sand,
and filling all the interstices therein. The method employed
was to fill a tube with water, and then to drop into it the material
experimented upon, so that all air was excluded. The water
was then adjusted to a few inches in depth above the material
tested, and then the drain below was opened. By observing
the rate at which the water level fell in the.large tube, the rate
of flow was determined. The method might be improved, if
great accuracy were aimed at; but it answered well enough
for the rough approximations desired by the writer at the
time.